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SEISMIC INDEXING SYSTEM FOR ARMY INSTALLATIONS
VOLUME I: REAL PROPERTY INVENTORY
SCREENING PROCEDURE

I INTRODUCTION

Background

The Army operates and maintains 164 installations and major activities in
the United States. More than 127,000 buildings are located at these installa-
tions and major activities -- and nearly 20 percent of these buildings are in
regions of high earthquake activity. 1 Current DOD criteria require that stu-
dies be undertaken in areas of high earthquake activity (1) to evaluate the
earthquake resistance of existing military facilities such as hospitals, fire
stations, emergency operation centers, garages for emergency vehicles, and
other operationally critical facilities, and (2) to develop a phased and ord-
erly lan for completing the necessary seismic strengthening of these facili-
ties.

The huge inventory of existing buildings and the astronomical cost of
retrofitting whole classes of hazardous buildings makes the hazard abatement
problem a complicated, costly issue. The Army must develop a realistic and
cost-effective capability to address this problem, i.e., Mission Affordable
Seismic Strengthening (MASS). The generalized process for seismic strengthen-
ing of Army facilities and the technological needs to achieve MASS are summar-
ized in Figure 1. MASS will provide a facility seismic indexing/priority-
ranking system to economically identify and evaluate the seismic capacity and
strengthening strategies for essential and high potential loss facilities at
Army installations. MASS includes processes to identify existing facilities
that are potentially hazardous, to index the order for conducting seismic
safety evaluations of potentially hazardous facilities, to evaluate the
seismic capacity and upgrade requirements, to identify affordable strengthen-
ing designs and to prioritize the required strengthening in accordance with
budgetary constraints and command goals.

The real property inventory screening procedure for Army installations
described in this report is an integral part of the on-going work to develop a
facility seismic hazard indexing procedure.

United States Army Installations and Major Activities, DA Pam 210-1 (Depart-

ment of t Fery-1-8 - nrm K I i tary Real Property
(Department of the Army, 30 Septembe-1 e;sm'cDi6-N T din-g-
TM 5-809-10, Draft Edition (Department of the Arm, 19"80).

2 Construction Criteria Manual, DOD 4270.1-M (Department of Defense, 1 June
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Objective

The overall objective of this work is to develop a facility seismic
indexing/priority-ranking system to economically identify and evaluate the
seismic capacity and strengthening strategies for essential and high potential
loss facilities at Army installations. The first step in developing this sys-
tem, described in this volume, is to develop an automated procedure for
screening the real property inventory of Army installations that will (1)
redute the buildings in the inventory to a more manageable number, and (2)
identify the more important buildings on the basis of user-specified criteria
for the earliest date of acquisition, minimum acquisition cost, and minimum
building area.

Volume II describes the basic concept of the seismic hazard priority-
ranking procedure.

Scope

The screening procedure is limited to screening the real property inven-
tory of Army installations and excluding from the inventory those buildings
that conform with user-specified criteria for the earliest date of acquisi-
tion, minimum acquisition cost, and minimum building area; and to listing
those buildings remaining in the inventory in formats and sequences which will
help set priorities for conducting seismic evaluation investigations. The
screening procedure does not include priority-ranking of the results nor
adjustment of the acquisition costs to account for inflation. These aspects
will be addressed during the development of the facility seismic indexing/
priority-ranking system.

Mode of Technology Transfer

The information in this report will be used to prepare other material for
inclusion in a new volume of TM 5-809-10, Seismic Design for Buitdings.

8
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2 SCREENING PROCEDURE

Screening Criteria

To expedite the identification of the more important buildings and utili-
ties in the inventory of Army military real property, the Directorate of Real
Estate, Office of the Chief of Engineers (DAEN-REP-S), developed a procedure
for the U.S. Army Construction Engineering Research Laboratory (CERL) that
will screen the real property inventory at any given Army installation or
group of installations. The detailed real property inventory records are
stored on magnetic tape computer data files according to the procedures speci-
fied in AR 405-45,3 and classified according to the category code and nomen-
clature system specified in AR 415-28.4 The current DOD facility classes and
category code number series are listed in Table 1, and a more detailed break-
down of the system is presented in Appendix A.

The screening procedure excludes from the inventory those buildings and
utilities that conform with any of the criteria specified below, and provides
listings of the buildings and utilities remaining in the inventory in
predeterminable formats and sequences. Note that certain parameters are vari-
able and may be altered by the user to comply with the user's specific needs.
Excluded are:

1. All buildings with less than 3000 sq ft of area (user-specified vari-
able).

Table 1

DOD Facility Classes and Category Code Numbers

Category Code Number
Facility Class Series

Operational and Training 100
Maintenance and Training Facilities 200
Research, Development and Test Facilities 300
Supply Facilities 400
Hospital/Medical Facilities 500
Administrative Facilities 600
Housing and Community Facilities 700
Utilities and Ground Improvements 800
Real Estate 900

3 Inventory of Army Military Real Property, AR 405-45 (Department of the Army,
1" March 1977).

4 Department of the Army Facility Classes and Construction Categories, AR
415-ZB (Department of the Army, 1U August 1973).
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2. All buildings and utilitites built after 1980 (user-specified vari-

able).

3. All structures other than buildings and utilities.

4. All buildings with an initial cost less than $200K (user-specified
variable). However, the program will not exclude the inventory buildings
which comply with the other screening criteria and yet are shown in the inven-
tory having "zero" acquisition cost.

Listings

Listings of the detailed and screened real property inventory are pro-
vided in several different formats and sequences. The types of listings
currently available include the following:

1. A detailed listing of real property by category code number (smallest
to largest).

2. A detailed listing of the real property in category code number 800
(smallest to largest).

3. A screened listing of real property by category code number (smallest
to largest).

4. A screened listing of real property by date of acquisition (oldest to
newest).

5. A screened listing of real property by acquisition cost (largest to
smallest).

6. A screened listing of real property by building area (largest to
smallest).

Sample computer printouts for each type of listing are presented in
Appendix B. The abbreviations used in the printouts are presented in Table 2
and are in accordance with AR 415-28.

Access

Requests for seismic screening of the real property inventory of an Army
installation should be sent directly to the Office of the Chief of Engineers.
Requests should be submitted on ENG Form 0-3778, "Request for ADP Service," as
shown in Appendix C. Care should be taken to indicate the user-specified
variables in block 4 of the form and to complete blocks 6 and 8. Six copies
of the completed form should be submitted to HQDA (DAEN-REP-S), WASH DC
20314. The request will be processed in about 2 weeks and the printout for-
warded to the requestor by mail.

11



Table 2

Abbreviations

TYPE OF CONSTRUCTION CODE

P Permanent Building
S Semi-Permanent Building
T Temporary Building

UNITS OF MEASURE

AC Acres
BD Hospital beds, normal capacity
BL Barrels, capacity

BX Boxes
CF Cubic feet
FA Family units
FB Feet of berthing, linear
GA Gallons, capacity
GM Gallons per minute, capacity
KG Thousand gallons per day, capacity
KV Kilovolt-amperes, capacity (KVA)
KW Kilowatt, capacity
LF Feet, linear
MB Million British Thermal Units per hour, capacity
MI Miles, statute
MN Persons, designed capacity
OL Outlets, number of
OU Operating units
SE Seats
SF Square feet
SY Square yards
TN Tons, capacity
VE Vehicles, number of

WALL MATERIAL

A Wood
B Brick (brick veneer)
C Concrete
D Concrete block and clay block
E Stone
F Structural tile
G Steel
H Other
J Adobe
K Combination brick and wood or asbestos shingle
L Aluminum
M Cement asbestos
N Cast iron
P Glass, plastic, transparent or translucent material
Q Roll, composition

12



Example Application

The current real property inventory records for Fort Ord, CA, indicate
there are 3620 buildings on the installation. Using the user-specified vari-
ables of 3000 sq ft, 1980, and $200K, DAEN-REP-S screened the real property
inventory for Fort Ord and produced the listings in Appendix B. These list-
ings indicate that only 127 buildings, or about 3 1/2 percent of the buildings
on the installation, comply with the user-specified criteria. This represents
a significant reduction in the inventory of existing buildings. If a further
reduction is desired, the initial listings of screened real property can be
used as a guide for another run. For example, if the area variable was
increased to about 22,500 sq ft, the list of 127 buildings would be reduced to
about 60 buildings.

13



3 CONCLUSION

The first step in the overall process of developing a facility seismic
indexing/priority-ranking system was completed with the development of a real
property inventory screening procedure for Army installations. The automated
screening procedure resides with the Systems Operation and Management Branch,
Programs Division, Directorate of Real Estate, Office of the Chief of
Engineers (DAEN-REP-S), Washington, DC. It can be a useful tool to reduce the
number of buildings in the inventory to a more manageable number and to iden-
tify the more important buildings. The screening process serves to eliminate
minor facilities from the larger inventory and provides a more manageable
inventory for subsequent priority ranking.

14
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APPENDIX A:

DOD FACILITY CLASSES AND CATEGORY CODE NUMBERS

CATEGORY
CODE
NUMBERS IDENTIFICATION

OPERATIONAL AND TRAINING FACILITIES
AIRFIELD PAVEMENTS
111 Airfield Pavements - Runways
112 Airfield Pavements - Taxiways
113 Airfield Pavements - Aprons
116 Airfield Pavements - Other

LIQUID FUELING AND DISPENSING FACILITIES
121 Aircraft Dispensing
122 Marine Dispensing
123 Land Vehicle Dispensing
124 Operating Fuel Storage
125 POL Pipeline
126 Liquid Fuel & Dispensing - Other

COMV4UNICATIONS, NAVIGATIONAL AIDS AND AIRFIELD LIGHTING
131 Communications - Buildings
132 Communications - Other Than Buildings
133 Navigation and Traffic Aids Buildings
134 Navigation and Traffic Aids Other Than Buildings
135 Communication Lines
136 Airfield Pavement Lighting
137 Ship Navigation and Traffic Aids Building
138 Ship Navigation and Traffic Aids Other Than Buildings

LAND OPERATIONAL FACILITIES
141 Operational - Buildings
142 Operational - Helium Plants & Storage Facilities
143 Ship and Other Operational Buildings
148 Ship and Other Operational Facilities Other Than Buildings
149 Operational - Facilities Other Than Buildings

WATERFRONT OPERATIONAL FACILITIES
151 Piers
152 Wharfs
153 Cargo Handling Facilities
154 Sea Walls, Bulkheads, Quay Walls
155 Small Craft Berthing
159 Other Waterfront Operational

HARBOR AND COASTAL FACILITIES
161 Harbor Protection Facilities
162 Coastal Protection Facilities
163 Moorings Buoys, Dolphines, Mooring Platforms

16



164 Marine Improvements, Groins, Levees, Jetties, Breakwaters, Moles
165 Dredging
169 Other Harbor & Coastal

TRAINING FACILITIES
171 Training Buildings
179 Training Facilities - Other Than Buildings

MAINTENANCE AND PRODUCTION FACILITIES MAINTENANCE
211 Maintenance - Aircraft
212 Maintenance - Guided Missiles
213 Maintenance - Ships, Spares
214 Maintenance - Tank Automotive
215 Maintenance - Weapons, Spares
216 Maintenance - Ammunition, Explosives, Toxics
217 Maintenance - Electronics & Communications Equipment
218 Maintenance - Facilities for Miscellaneous Procured

Items & Equipment
219 Maintenance - Installation, Repair & Operation

PRODUCTION
221 Production - Aircraft
222 Production - Guided Missiles
223 Production - Ships, Spares
224 Production - Tank-Automotive
225 Production - Weapons, Spares
226 Production - Ammunition, Explosives, Toxics
227 Production - Electonics & Communications Equipment
228 Production - Facilities for Miscellaneous Procured

Items & Equipment
229 Production - DOD Maintenance Repair & Operation of

Installations

RESEARCH, DEVELOPMENT AND TEST FACILITIES
310 R&D and Test Buildings
390 R&D and Test - Other Than Buildings

SUPPLY FACILITIES
LIQUID FUEL STORAGE
411 Liquid Fuel Storage - Bulk Depot
412 Other Than Water Fuel & Propellants

AMMUNITION STORAGE
421 Ammunition Storage - Depot & Arsenal
422 Amunition Storage - Installation & Ready Issue
423 Ammunition Storage - Liquid Propellant
424 Weapon-Related Battery Storage Refrigerated
425 Open Ammunition Storage Pad

COLD STORAGE
431 Cold Storage - Depot & In-Transit
432 Cold Storage - Installation & Ready Issue

17



STORAGE - COVERED
441 Storage - Covered - Depot & Arsenal
442 Storage - Covered - Installation & Organizational

STORAGE - OPEN
451 Storage - Open - Depot
452 Storage - Open - Installation & Organizational

HOSPITAL AND MEDICAL FACILITIES
510 Hospital Buildings
530 Laboratories
540 Dental Clinic
550 Dispensaries

ADMINISTRATIVE FACILITIES
610 Administrative Buildings
620 Administrative Structures - Underground
690 Administrative Structures - Other Than Buildings

HOUSING AND COMMUNITY FACILITIES
FAMILY HOUSING
711 Family Housing - Dwellings
712 Family Housing - Trailers
713 Family Housing - Trailer Sites
714 Family Housing - Detached Facilities

BACHELOR HOUSING
721 Bachelor Housing - EM Barracks
722 Bachelor Housing - Mess Facilities
723 Bachelor Housing - Detached Facilities
724 Bachelor Housing - Officers Quarters
725 Troop Housing - Emergency

COMMUNITY FACILITIES
730 Community Facilities - Personnel Support & Service
740 Community Facilities - Morale, Welfare & Recreation-Interior
750 Community Facilities - Morale, Welfare & Recreation-Exterior

MUSEUMS AND MEMORIALS
760 Museum, Monuments & Memorials Other Than Cemeteries

UTILITIES AND GROUND IMPROVEMENTS
ELECTRICITY
811 Electric Power - Source
812 Electric Power - Transmission & Distribution Lines
813 Electric Power - Substations & Switching Stations

HEAT AND REFRIGERATION - AIR CONDITIONING
821 Heat Steam - Source
822 Heat Steam - Transmission & Distribution Lines
823 Heat Gas - Source
824 Heat Gas - Transmission
826 Refrigeration - Air Conditioning - Source
827 Chilled Water - Air Conditioning - Transmission & Distribution-Exterior

18



SEWAGE AND WASTE
831 Sewage & Industrial Waste - Treatment & Disposal
832 Sewage & Industrial Waste - Collection
833 Refuse & Garbage

WATER
841 Water - Supply Treatment & Storage - Potable
842 Water - Distribution System - Potable
843 Water - Fire Protection
844 Water - Supply, Storage - Nonpotable
845 Water - Distribution System - Nonpotable

ROADS AND STREETS
851 Roads
852 Sidewalks & Other Pavement

RAILROADS
860 Railroad Tracks

GROUND IMPROVEMENT STRUCTURES
871 Grounds Drainage
872 Grounds Fencing, Gates & Guard Towers
880 Fire & Other Alarm Systems
890 Miscellaneous

REAL ESTATE
LAND
911 Land Purchase, Condemnation, Donation or Transfer
912 Public Domain Withdrawal
913 Temporary Use License or Permit

913a Public Domain by Use Permit
913b Other Permits and Licenses

OTHER RIGHTS
921 Easements
922 In-Lease

19



APPENDIX B:

SAMPLE COMPUTER PRINTOUTS FOR FORT ORD, CA

Sample pages of the detailed real property listing by category code
number and specifically the 800 category code number series are in Tables B1
and B2, respectively. A complete listing of the screened real property inven-
tory by category code, date of acquisition, acquisition cost, and building
area are in Tables B3 through B6, respectively.
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APPENDIX C:

SAMPLE REQUEST FOR ADP SERVICES
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ERI Screnin Syem Dr JmsLedrgs

SubjSet g Comp te Prga orSrein P f ryIstlain

IINPUT DATA (All-cf --,, .1 W11-C*1. Ia-,, I- ;o.t INPUT RECORD
C ARDS C] AROCOPY OOCUNLNT MACHAINE L.ISTING [E MAGNETIC TAPE VOLUME

CPAPER TAPE C3oTIER .p~,I.200,000

AUTHRITY FOR COLLECING IN~PUT DATA h DISPOSITION OF INPUT DATA

DAEN- REP I PCA
c CUVOFF DATE If,. INPU Aell. ,nhab, FIS

4OESCRIPTION CF OUTPUT (SN... d-If, .ad (-Iwit Arr-....Pl. I- .lA" e0.it -i ACDi..
at "MAIN rENANCE*"f 8 t t sq,.. . iltfte d , w Howoo

1. Output format. 1 2 3 4 5 6
2. ALL BUILDINGS WITH LESS THAN ________SQ FT.
3. ALL BUILDINGS BUILT AFTER ________

4. ALL BUILDINGS COSTING LESS THAN ________

SIGNATUR OP DIRECTOR OR CHIEP DATE

SECTION 11 - REPORTS CONTROL ACTION IT. h, caaPIvI.d by Ripen. C-triI 01I.-c CEC)
10 OUTPUT CONTROL NUMBER (RCT' SIGNATURE OP REPORTS CONTROL OFF DATE

I I OUTPUT CONTROL EXEMPTIONj_________

SECTION III - EIOSO ACTION AND APPROVAL (To be cOIIetd A
2

. IDSO eel,)
12 COORDINATION INIT POEN 13ANN4UAL ADP WORKLOAD *,Ied
SfS PROG. MAN-HOURS/COST ONE9-TINE - RECU RNIG

FORM% mom? OA7A PROCLSSING iaoRCI
____________ TOTAL MAN-NOURS/COST
IA RIM NO IS DA SYSTEM NO IGTUEOP C EIOSO DATE

CO-PY TO I,1 REMARKS
I C0D0 FIL EREPORT CONTROL 0IPI
S NE ESTING £I.EM9NIT"

ING U? 0-3778 EnITION OP MAYB 691 OIOIV
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